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This  report  is  part  of  a  series  of  reports  which  are  being  published  by  the  U.S.  Army  Corps  of  Engineers 
during  the  National  Dredging  Needs  Study.  It  is  a  survey  of  available  information  on  dredging  and 
associated  points  of  contact. 

TM  National  Dredging  Needs  Study  of  Ports  and.  Horton.  -  Literature  Search,  IWR  Report  95- 
NDN-1,  prepared  by  DRI/McGraw-Hill  for  the  Navigation  Analysis  Division,  Institute  for  Water 
Resources,  October  1995,  72  pp. 

A  number  of  reports  presenting  the  result  of  the  first  phase  are  expected  to  be  published  in  1996,  in  addition 
to  this  report,  including: 

Historical  Economic  Perspective  QfPQill,  TWR  Report,  prepared  by  the  Navigation  Analysis 
Division,  Institute  for  Water  Resources. 

Armml  Review/ Interim  Report,  IWR  Report,  prepared  by  the  Navigation  Analysis  Division, 

Institute  for  Water  Resources. 

Foreign  Ports  Comparison.  IWR  Report,  prepared  by  DRI. /McGraw-Hill  for  the  Navigation 
Analysis  Division,  Institute  for  Water  Resources. 

Final  Dredging  Needy  Report,  IWR  Report,  prepared  by  the  Navigation  Analysis  Division,  Institute 
for  Water  Resources. 

For  further  information  on  the  National  Dredging  Needs  Study  of  Ports  and  Harbors,  contact  either: 

Phillip  J.  Thorpe  Robert  A.  Piet  rows  ky 

Study  Manager  Chief,  Navigation  Analysis  Division 

Telephone:  (703)428-7074  Telephone:  (703)428-8073 

U.S.  Department  of  the  Army 
Corps  of  Engineers 
Institute  for  Water  Resources 
Casey  Building,  7701  Telegraph  Road 
Alexandria,  Virginia  22315-3868 

Reports  may  be  ordered  by  writing  (above  address)  or  calling,  faxing  (preferred)  or  E-mailing  requests  to 
Mrs.  Arlene  Nurthen,  IWR  Publications,  (703)428-8435  (fax),  or  arlene.nurthen@inet.hq.usace.army.mil 
(e-mail). 
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Chapter  1  -  Introduction 


This  report  is  part  of  the  National  Dredging  Needs  Study  which  responds  to  Section 
402  of  the  Water  Resources  and  Development  Act  of  1992.  The  Act  authorized  the 
conduct  of  such  studies  as  necessary  to  provide  a  report  to  Congress  assessing  the 
dredging  needs  of  the  national  ports  and  harbors  of  the  U.S.  The  study  is  a  macro 
level  assessment  of  national  port  and  harbor  dredging  needs  and  will  include:  1)  an 
analysis  of  the  existing  and  projected  future  project  depths;  2)  an  examination  of  the 
types  and  sizes  of  vessels  used  under  existing  and  future  conditions;  3)  an  analysis 
of  existing  and  future  world  trade  patterns;  4)  an  assessment  of  the  future  national  waterside  infrastructure 
needs;  and  5)  a  comparison  of  depths  of  the  United  States  and  selected  world  ports. 

The  study  is  being  conducted  in  a  series  of  phases  some  of  which  are  sequential  in  nature,  but  many  that 
overlap  and  will  be  conducted  simultaneously.  An  interim  report  will  be  prepared  to  summarize  the 
Existing  Dredging  Needs  of  Ports  and  Harbors  by  the  end  of  FY  1996  along  with  several  other  interim 
study  products.  A  final  report  summarizing  the  entire  study  will  be  completed  by  the  end  of  FY  1997.  The 
study  phases  are  listed  below: 

I  Study  Preparation  and  Initiation 

II  Literature  Review  and  Historical  Economic  Perspective 

III  Identify  National  (Deepwater)  Ports  and  Harbors 

IV  Develop  Dredging  Needs  Determinants 

V  Identify  and  Analyze  Competitive  World  Ports 

VI  Identify  Existing  Dredging  Needs 

VII  Identify  Future  Dredging  Needs 

VIII  Evaluate  Total  Dredging  Needs  of  Ports  and  Harbors 

IX  Develop  Management  Tools  for  Comprehensive  Database 

This  report  is  the  Literature  Search  for  the  National  Dredging  Needs  Study,  and  it  serves  as  an  overview 
and  executive  summary  for  the  bibliography  developed  by  DRI/McGraw-Hill  for  the  U.S.  Army  Corps  of 
Engineers,  Institute  for  Water  Resources  (IWR).  The  report  documents  a  literature  search  of  existing  studies 
and  reports  from  both  public  and  private  sources,  which  includes  information  regarding: 

•  the  status  and  capacities  of  U.S.  ports 

•  the  commercial  use  and  baseline  economic  growth  of  U.S.  ports 

•  projected  growth  and  potential  capacity  problems  at  U.S.  ports 

•  trade  impacts  from  public  policy  decisions  such  as  the  North  American  Free  Trade  Agreement 

The  literature  search  was  conducted  via  on-line  databases,  interviews  with  government  associations  and 
private  companies,  and  visits  to  major  transportation  libraries.  The  bibliography  presented  in  Appendix 
A,  as  well  an  accompanying  electronic  version,  includes  232  citations.  Copies  of  all  works  cited  were  not 
obtained,  but  an  effort  has  been  made  to  obtain  all  of  the  particularly  important  works. 
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No  bibliography  is  ever  complete.  The  best  possible  effort  has  been  undertaken  to  catalog  all  relevant 
publications  and  databases,  and  now  relies  on  users  of  the  bibliography  to  identify  significant  sources  not 
yet  included.  In  particular,  this  bibliography  is  likely  to  be  incomplete  on  studies  commissioned  for 
internal  use  only  by  public  or  private  organizations. 


Definitions 

Before  proceeding  further,  it  is  necessary  to  clarify  the  specific  definition  used  in  this  report  of  some 
commonly  used  marine  terms.  An  accepted  definition  of  a  port  is  a  harbor  area  that  has  marine  terminal 
facilities  for  transferring  cargo/passengers  between  ships/boats  and  land.  A  harbor  is  an  area  of  water 
affording  a  natural  or  artificial  refuge  for  ships.  It  does  not  have  to  have  marine  terminal  facilities,  and 
only  those  harbors  that  do  can  also  be  called  a  port.  There  are  573  “ports”  in  the  United  States  as  defined 
by  the  Water  Commerce  Statistics  Center  of  the  Corps  of  Engineers. 

Access  to  these  ports  are  provided  by  channels  or  waterways  which  rarely  are  naturally  deep.  In  many 
cases,  the  federal  government  is  responsible  for  providing  adequate  channel  depth  through  the  U.S.  Army 
Corps  of  Engineers.  These  areas  of  Corps  responsibility  are  often  called  federal  channels  and  are  officially 
designated  as  Corps  projects.  Almost  all  ports  have  federal  Corps  of  Engineers  projects  at  them,  though 
the  projects  may  not  cover  the  entire  port.  There  may  also  be  multiple  Corps  of  Engineers  projects  for  a 
given  port.  The  Corps  of  Engineers  has  926  port  and  harbor  projects,  with  296  deepwater  projects  (or 
deep  draft),  with  depths  greater  than  14  feet  and  630  shallow  water  projects  (or  shallow  draft)  with  depths 
less  than  or  equal  to  14  feet.  Most  of  the  deepwater  ports  are  coastal  or  Great  Lakes  ports,  while  shallow 
water  ports  are  located  on  the  inland  waterway  system  of  the  Mississippi  River  and  Tributaries. 


Purpose 

The  purpose  of  the  Literature  Search  of  the  National  Dredging  Needs  Study  is  to  present  a  synopsis  of 
existing  literature  concerning  the  current  situation  of  ports  in  the  United  States.  The  studies  included 
discuss  the  following  pertinent  issues:  current  port  capacity;  forecast  of  trade;  forecast  of  capacity; 
environmental  dredging  impediments  or  beneficial  uses;  technological  changes;  policy  impacts;  dredging 
maintenance;  dredging  construction;  economics  and  finance;  legislative;  and  current  trade.  The  information 
contained  in  these  studies,  as  a  group,  describe  the  current  status  of  the  U.S.  port  system.  This 
description,  in  accordance  with  the  intended  result  of  this  task,  relates  levels  of  commercial  use  and  its 
projected  growth,  usage  of  harbors  and  expected  changes  in  that  usage,  and  the  development  of  landside 
facilities  to  port  capacities,  physical  limitations  of  the  ports  and  harbors,  and  trade  impacts  on  ports  caused 
by  policy  decisions. 

These  port  studies  have  been  produced  by  various  public  and  private  organizations  that  have  an  interest  in 
U.S.  ports  and  harbors,  world  fleets,  and  commodity  flows.  The  literature  that  has  been  compiled  in  this 
task  will  be  used  in  other  parts  of  this  study  to  evaluate  the  commercial  use  of  ports  and  harbors  in  the 
United  States  and  their  prospect  for  growth,  landside  access  to  port  facilities,  physical  limitations  of  ports 
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and  harbors,  and  trade  impacts  on  ports  resulting  from  national  policy  issues,  such  as  the  North  American 
Free  Trade  Agreement  (NAFTA).  The  purpose  of  this  comprehensive  research  effort  is  to  gain  the 
necessary  background  knowledge  to  make  impartial  decisions  concerning  the  United  States’  ports  and  their 
dredging  needs. 

The  contribution  of  U.S.  ports  to  the  health  of  national  and  regional  economies  has  been  long  understood. 
National  ports  and  harbors  are  crucial  links  in  the  transportation  network,  and  handle  over  95%  of  the 
U.S.’s  international  trade  (almost  $500  billion  per  year).  The  U.S.  Department  of  Transportation,  Maritime 
Administration  estimates  that  cargo  activity  at  U.S.  ports  supported  1.5  million  jobs  in  1991,  contributed 
$70  billion  to  the  gross  national  product,  and  provided  $52  billion  in  personal  income.  Yet,  as  Erik 
Stromberg,  past  President  of  the  American  Association  of  Port  Authorities  (AAPA) ,  has  noted,  “Too  often 
ports  and  the  freight  and  cargo  that  move  through  them  are  the  forgotten  stepchildren  in  the  debate  on  our 
national  transportation  infrastructure  needs.”  1 

Deepwater  ports  in  the  United  States  are  operating  in  an  era  marked  by  a  myriad  of  opportunities  and 
challenges:  the  expectation  of  rapid  growth  in  international  trade,  particularly  following  the  passage  of 
NAFTA  and  now  General  Agreement  on  Tariffs  and  Trade  (GATT),  consolidation  and  a  movement  toward 
larger  ships  with  fewer  ports  of  call  in  the  global  shipping  industry;  heightened  environmental  vigilance; 
and  rapid  technological  advancements. 


Increasingly,  dredging  -  both  for  maintenance  and  expansion  purposes  -  is  being  identified  as  a  key 
development  need  facing  a  number  of  major  deepwater  ports  throughout  the  United  States.  In  a  recent 
survey  by  the  AAPA,  dredging  and  disposal  was  listed  as  an  issue  of  significant  concern  by  54%  of  all  ports 
-  including  more  than  two-thirds  of  all  ports  along  the  East  Coast.2  Says  Stromberg  of  the  AAPA, 
“[Cjapital  financing  for  port  development  projects  and  the  adoption  of  national  policies  that  recognize  the 
need  to  invest  in  dredging  navigation  channels  as  well  as  provide  efficient  landside  access  to  port  facilities 
are  the  preeminent  issues  for  our  nation’s  ports.”  Unfortunately,  a  comprehensive  database  of  the  dredging 
needs  of  national  ports  and  harbors  has  not  been  available  to  policy-makers  to  date.  To  this  end,  section 
402  of  the  Water  Resources  Development  Act  of  1992  authorizes  the  conduct  of  such  studies  as  necessary 
to  provide  a  report  to  Congress  that  assesses  the  dredging  needs  of  the  national  ports  and  harbors  of  the 
United  States. 


1  Stromberg,  Erik,  President  of  the  American  Association  of  Port  Authorities,  in  testimony  before 
the  House  Public  Works  and  Transportation  Subcommittee  on  Investigation  and  Operations,  May  4, 
1994. 

2  American  Association  of  Port  Authorities,  Planning  and  Research  Committee,  Strategic  Planning 
Survey:  Port  Issues  and  Strategies,  AAPA  (Alexandria,  VA),  June  1994,  p.  3. 
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Contacts 

An  initial  list  of  28  organizations  was  developed  to  contact  for  this  literature  search.  In  most  cases,  these 
organizations  were  contacted  initially  by  telephone.  The  majority  of  these  organizations  were  cooperative 
and  contributed  copies  of  reports,  publications  lists,  and  so  forth.  We  were  able  to  construct  a  second-tier 
group  of  contacts  through  direct  referrals  by  members  of  the  initial  list,  as  well  as  citations  in  publications 
collected  from  the  initial  group. 

Organizations  contacted  included: 

•  U.S.  Army  Corps  of  Engineers 

•  U.S.  Department  of  Transportation,  Maritime  Administration 

•  U.S.  Department  of  Transportation,  Federal  Transit  Administration 

•  U.S.  Department  of  Transportation,  Bureau  of  Transportation  Statistics 

•  U.S.  Department  of  the  Interior,  Fish  and  Wildlife  Service 

•  U.S.  Department  of  the  Interior,  Ecological  Service 

•  U.S.  Environmental  Protection  Agency 

•  U.S.  Department  of  Commerce,  National  Technical  Information  Service 

•  Congress  of  the  United  States,  House  and  Senate  Committees  on  Commerce,  Science,  and 
Transportation 

•  National  Research  Council,  Transportation  Research  Board 

•  National  Research  Council,  Marine  Board 

•  American  Association  of  Port  Authorities 

•  International  Association  of  Ports  and  Harbors 

•  United  Nations  Conference  on  Trade  and  Development 

•  Society  of  Naval  Architects  and  Marine  Engineers 

•  American  Association  of  State  Highway  and  Transportation  Officials 

•  Port  Authority  of  New  York  and  New  Jersey 

We  supplemented  this  list  of  public  agencies  and  professional  associations  by  contacting  leading  private 
vendors  of  shipping  and  port-related  data,  including: 

•  Drewery  Shipping  Consultants 

•  Fairplay  Information  Systems 

•  Lloyd’s  of  London  Press 

•  Containerization  International  Magazine 

•  BRL  Marine  Database 

•  Clarkson’s 

•  Fernley’s 

A  complete  list  of  contacts  is  included  in  the  Appendix. 
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In  addition,  a  number  of  libraries  specializing  in  transportation  or  maritime  policy  were  visited  or  contacted, 
including: 

•  U.S.  Department  of  Transportation,  Volpe  Transportation  Systems  Center  (Cambridge,  MA) 

•  American  Association  of  Port  Authorities  (Alexandria,  VA) 

•  U.S.  Coast  Guard  Academy  (Groton,  CT) 

•  U.S.  Merchant  Marine  Academy  and  National  Maritime  Research  Center  (Kings  Point,  NY) 

•  Harvard  University  (Cambridge,  MA) 

•  Massachusetts  Institute  of  Technology  (Cambridge,  MA) 

•  Massachusetts  Maritime  Academy  (Buzzards  Bay,  MA) 

•  State  University  of  New  York  at  Stony  Brook 

•  Woods  Hole  Oceanographic  Institute  (Woods  Hole,  MA) 

Finally,  we  utilized  a  number  of  on-line  search  services,  including: 

•  Transportation  Research  Information  Services  (TRIS) 

•  Lexis/Nexus 

•  Government  documents 

•  United  Nations  documents 


Criteria  for  Inclusion 

The  following  guidelines  were  established  for  inclusion  of  items  in  the  bibliography: 

•  U.S.  government  official  reports  have  priority  for  inclusion,  but  specific  studies  of  individual  ports 
are,  in  general,  not  appropriate  for  this  database.  For  regularly  updated  reports,  only  the  most 
recent  versions  are  cited. 

•  Relevant  U.S.  government  databases  covering  transportation  and  trade  also  have  priority  for 
inclusion. 

•  Textbooks  with  relevant  subject  matter  are  included,  in  general,  if  they  were  published  within  the 
last  ten  years. 

•  Consulting  studies  for  general  sale  are  included,  in  general,  if  they  were  conducted  within  the  last 
five  years. 

•  Studies  that  focus  on  coastal  and  Great  Lakes  ports  are  included  in  the  bibliography,  but  articles 
on  inland  ports  are  excluded. 

•  Studies  of  key  foreign  reports  are  included  if  there  are  references  to  dredging  or  vessel  sizes  that 
will  be  handled  in  the  future. 
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•  Landmark  legislation  and  regulations  relating  to  the  dredging  process  may  be  included  in  the 
database,  but  Congressional  and  other  public  testimony,  in  general,  are  excluded. 

•  Old  one-time  studies,  in  general,  are  excluded  from  the  database  under  the  assumption  that  the  most 
critical  and  well-received  works  will  be  updated  on  a  periodic  basis. 

•  Studies  focusing  on  labor  practices,  port  management,  maritime  security,  terminal  operations, 
technology,  or  engineering  are  not  included  unless  they  contained  specific  mention  of  dredging. 

•  Studies  by  individual  port  authorities  or  local  universities  used  primarily  for  marketing  and 
promotion  purposes  are  not  included  in  the  database. 

These  guidelines  were  followed  as  much  as  possible,  but  some  exceptions  were  made  on  a  case-by-case 
basis  when  relevant  material  was  present. 


Format  of  Bibliography 

This  bibliography  was  designed  to  be  detailed  yet  easy  to  use  and  analyze.  Basic  information  available  for 
each  entry  includes: 

•  Author  of  the  article  or  study 

•  Source  name,  location,  and  phone  number 

•  Title  of  the  article  or  study 

•  Publication  date  and/or  frequency 

•  Indication  of  whether  a  copy  of  the  study  has  been  obtained 

•  Media  type  (hard-copy,  electronic,  or  both) 

•  Brief  description  of  the  purpose  and  key  conclusions  of  the  study,  when  a  copy  of  the  full  study  or 
an  abstract  has  been  obtained 

The  studies  have  also  been  classified  under  two  dimensions:  level  of  analysis,  and  subject.  Level  of 
analysis  includes: 

•  International 

•  National 

•  Regional 

•  Port-Specific 

•  or  any  combination  of  the  above 
Subject  categories  include: 

•  Current  port  capacity 

•  Forecasts  of  capacity 
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•  Current  trade  activity 

•  Forecasts  of  trade 

•  Maintenance  dredging  (federal  or  non-federal) 

•  Construction  dredging  (federal  or  non-federal) 

•  Environmental  (impediments  to  dredging,  or  beneficial  uses  of  dredged  material) 

•  Economics  and  finance 

•  Technological  changes 

•  Legislative 

•  Policy  impacts 

•  NAFTA 

•  Seminal  studies 

•  Other 

Studies  can  be  classified  in  one  or  more  of  the  above  categories. 

A  detailed  reference  guide  to  the  bibliography  is  available  in  Appendix  A. 


Description  of  the  Bibliography 

The  bibliography  developed  for  this  task  includes  232  entries.  Copies  of  55  entries  (24%)  have  been 
obtained. 

About  30%  of  the  entries  in  the  bibliography  have  been  published  in  the  past  five  years.  An  additional  16% 
are  updated  on  an  annual  basis  (or  at  some  other  regular  frequency),  and  thus  have  been  released  in  the  last 
1-2  years.  Only  about  16%  of  the  entries  were  published  more  than  a  decade  ago  with  no  update. 

The  entries  in  the  bibliography  show  great  diversity  in  terms  of  level  of  analysis.  More  than  54%  include 
information  at  the  national  (United  States)  level,  and  41  %  have  port-specific  analysis.  About  31  %  of  the 
entries  have  international  analysis.  Regional  analysis  tends  to  be  underrepresented,  accounting  for  just  15% 
of  the  entries. 

The  bibliography  covers  an  array  of  subjects.  The  three  most  common  subjects  are  current  capacity  and 
characteristics  of  ports;  current  trade  activity;  and  technology.  Each  of  these  topics  accounts  for  about  30% 
of  the  entries  in  the  database.  Issues  directly  related  to  dredging  -  including  construction  and  maintenance 
dredging,  environmental  impediments,  and  beneficial  uses  of  dredged  material  —  are  represented  in  15% 
to  23%  of  the  entries.  Policy  impacts,  legislation,  economics,  and  finance  also  are  common  subjects.  Few 
forecasts  of  trade  or  capacity  are  included  in  the  database. 

Although  23.7%  of  the  database  entries  include  the  subject  of  policy  impacts,  the  subject  of  NAFTA 
specifically  is  discussed  much  less  frequently.  Only  1.3%  of  the  entries  include  an  analysis  of  NAFTA: 
Waterways,  Rail,  and  International  Trade  Issues,  Maritime  Transportation  Strategic  Planning,  and 
Landside  Access  to  U.S.  Ports.  NAFTA  plays  a  significant  role  in  encouraging  competition  and  strategic 
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Distribution  by  year  of  publication 


Date 

Number 

% 

1970s 

ii 

4.7 

1980-1985 

26 

11.2 

1986 

14 

6.0 

1987 

12 

5.2 

1988 

12 

5.2 

1989 

13 

5.6 

1990 

17 

7.3 

1991 

9 

3.9 

1992 

17 

7.3 

1993 

16 

6.9 

1994 

14 

6.0 

1995 

1 

0.4 

Annual  update 

29 

12.5 

Ongoing  update 

4 

1.7 

Other  regular  frequency 

6 

2.6 

Not  available 

31 

13.4 

Level  of  analysis 


Level 

Number 

% 

International 

72 

31.0 

National 

126 

54.3 

Regional 

35 

15.0 

Port-Specific 

91 

39.2 

Not  available 

1 

Numbers  do  not  add  up  due  to  multiple  levels  for  some  entries. 


alliances,  affecting  national  transportation  systems,  import  and  export  volumes,  and  international  traffic. 
Waterways,  Rail,  and  International  Trade  Issues  examines  these  issues  in  depth  and  concludes  that  NAFTA 
is  advantageous  for  business,  but  problematic  for  transportation. 

The  bibliography  is  drawn  from  numerous  public  and  private  organizations.  The  largest  single  source 
organization  is  the  U.S.  Department  of  Transportation,  Maritime  Administration,  which  accounts  for  16% 
of  all  entries.  Other  large  single  sources  include:  the  National  Research  Council’s  Transportation  Research 
Board  and  Marine  Board;  the  U.S.  Army  Corps  of  Engineers,  and  the  American  Association  of  Port 
Authorities. 
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Subject  category 


Subject 

Number 

% 

Current  port  capacity 

75 

32.3 

Current  trade  activity 

68 

29.3 

Technological  changes 

68 

29.3 

Policy  impacts 

55 

23.7 

Maintenance  dredging 

54 

23.3 

Environmental  —  impediments  to  dredging 

53 

22.7 

Construction  dredging 

50 

21.5 

Environmental  --  beneficial  uses  of  dredged  material 

36 

15.5 

Economics  and  finance 

36 

15.5 

Legislative 

27 

11.6 

Forecasts  of  capacity 

25 

10.7 

Forecasts  of  trade 

22 

9.5 

NAFTA 

3 

1.3 

Other 

47 

20.0 

Numbers  do  not  add  up  due  to  multiple  subjects  for  some  entries. 


Source 


Publisher 

Number 

% 

U.S.  Department  of  Transportation,  Maritime  Administration 

38 

16.3 

British  maritime  publishers  (Lloyd’s,  Clarkson’s,  etc.) 

21 

9.0 

Transportation  Research  Board  (National  Research  Council) 

17 

7.3 

U.S.  Universities 

17 

7.3 

U.S.  Army  Corps  of  Engineers 

17 

7.3 

Other  associations 

14 

6.0 

Marine  Board  (National  Research  Council) 

12 

5.2 

American  Association  of  Port  Authorities 

10 

4.3 

U.S.  Publishers 

9 

3.9 

International  Association  of  Ports  and  Harbors 

8 

3.4 

United  Nations 

8 

3.4 

Other  U.S.  government  agencies 

8 

3.4 

Other 

8 

3.4 

Trade  journals 

8 

3.4 

U.S.  consulting  firms 

7 

3.0 

International  Association  of  Dredging  Companies 

6 

2.6 

Permanent  International  Association  of  Navigation  Congresses 

6 

2.6 

U.S.  Congress 

6 

2.6 

U.S.  Department  of  Commerce 

6 

2.6 

U.S.  General  Accounting  Office 

5 

2.1 

Numbers  do  not  add  up  due  to  multiple  sources  for  some  entries. 
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Chapter  2  -  Seminal  Works 


Ten  works  in  this  bibliography  have  been  identified  as  “seminal.”  These  sources  -- 
some  lengthy,  some  relatively  brief  --  are  noteworthy  for  their  effort  to  address  one 
or  many  aspects  of  the  dredging  issue  in  a  thorough,  understandable  fashion. 

Excerpts  of  the  10  works  follow. 


Beneficial  Uses  of  Dredged  Material:  A  Practical  Guide 

Sponsor:  Permanent  International  Association  of  Navigation  Congresses  (Brussels) 

Date  of  Publication:  1992 
Format:  Hard-copy  report,  36  pages 
Level  of  analysis:  International 

Subjects  covered:  Beneficial  uses  of  dredged  material,  impediments  to  dredging,  maintenance  dredging, 
construction  dredging 

This  report  addresses  one  of  the  central  issues  in  the  dredging  debate  facing  many  ports:  use  of  the  dredged 
material.  The  central  premise  is  that  the  majority  of  dredged  material  is  suitable  for  reuse,  rather  than 
disposal,  and  thus  should  be  treated  as  a  valuable  resource.  The  publication  is  intended  for  a  wide  audience 
including  port  authorities,  regulators,  environmentalists,  and  the  public,  and  is  written  in  nontechnical 
language. 

One  of  the  useful  features  of  this  publication  is  its  presentation  of  a  methodology  for  the  handling  of 
dredged  material  that  first  considers  whether  the  material  is  contaminated;  second  characterizes  the  material, 
and  considers  beneficial  use  options  and  available  sites  to  determine  whether  a  beneficial  use  is  a  technical 
possibility;  and  third,  examines  public  policy,  environmental  impact,  and  cost/benefit  analysis  to  determine 
whether  a  recommended  use  is  an  acceptable  solution.3 

The  schematic  divides  dredged  materials  into  five  types:  rock;  gravel  and  sand;  consolidated  clay;  silt  and 
soft  clay;  and  mixtures  of  any  of  the  above.  Beneficial  uses  fall  into  three  categories:  engineered  uses  such 
as  land  creation  and  improvement,  beaches,  and  offshore  berms;  product  uses  such  as  construction 
materials,  topsoil,  and  aquaculture;  and  environmental  enhancement  such  as  upland  habitats,  wetland 
creation,  and  multipurpose  site  enhancement. 

The  publication’s  major  shortfall  is  that  it  does  not  provide  much  insight  into  contamination  criteria,  on  the 
grounds  that  acceptable  limits  vary  throughout  the  world  and  change  over  time. 


3  Permanent  International  Association  of  Navigation  Congresses,  Beneficial  Uses  of  Dredged 
Material:  A  Practical  Guide,  Brussels,  1992,  p.  8. 


11 


The  National  Dredging  Needs  Study 
ofPorts  and  Harbors  -  Literature  Search 


Dredging  Coastal  Ports:  An  Assessment  of  the  Issues 

Sponsor:  National  Research  Council,  Commission  on  Engineering  and  Technical  Systems,  Marine  Board 
Publisher:  National  Academy  Press  (Washington,  D.C.) 

Date  of  Publication:  1985 

Format:  Hard-copy  report,  212  pages 

Level  of  analysis:  National,  Port-Specific 

Subjects  covered:  Current  capacity,  forecast  of  capacity,  dredging  (construction  and  maintenance), 
environment  (impediments  to  dredging  and  beneficial  uses  of  dredged  material),  economics  and  finance, 
legislative,  policy  impacts,  technology 

Although  ten  years  old  now,  Dredging  Coastal  Ports  still  stands  out  as  one  of  the  most  complete  treatments 
of  the  dredging  issue  that  is  publicly  available.  Dredging  Coastal  Ports  is  considered  to  be  somewhat  of 
a  primer  on  the  subject. 

At  the  request  of  the  U.S.  Army  Corps  of  Engineers,  the  Marine  Board  conducted  a  two-year  study  “to 
appraise  the  nation’s  needs  for  dredging  in  coastal  ports  for  the  near-  and  mid-term  future.”4  Primary 
authorship  for  the  study  rested  in  a  committee  of  13  specialists  drawn  from  universities,  dredging 
companies,  shipping  companies,  railroads,  manufacturers,  and  port  authorities,  along  with  representatives 
from  the  Corps,  the  U.S.  Coast  Guard,  and  the  U.S.  Maritime  Administration. 

The  report  sets  out  to  answer  six  questions  —  all  of  which  remain  critical  issues  today: 

•  Does  the  United  States  need  additional  port  capacity  to  handle  larger  ships? 

•  Is  dredging  the  most  attractive  way  for  the  United  States  to  handle  larger  ships? 

•  How  should  dredging  be  funded  and  what  are  the  implications  for  dredging  of  various  funding 
approaches? 

•  What  are  the  causes  of  the  slowdown  in  decision  making  for  local  projects  and  the  stalemate  for 
federal  projects,  and  what  are  the  ways  to  bring  increased  speed,  predictability,  and  stability  to  the 
decision  making  process? 

•  What  are  the  problems  associated  with  design  and  implementation  of  new  construction  and 
maintenance  dredging  and  how  can  they  be  dealt  with? 

•  What  are  the  environmental  problems  associated  with  dredging  and  how  can  they  be  effectively 
managed? 


4  National  Research  Council,  Marine  Board,  Dredging  Coastal  Ports:  An  Assessment  of  the  Issues, 
National  Academy  Press  (Washington,  D.C.),  1985,  p  vii. 
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The  Marine  Board’s  research  came  at  a  time  of  heightened  awareness  of  capacity  problems  at  the  nation’s 
ports,  following  the  energy  crises  of  the  1970s  and  evidence  of  a  stalemate  in  the  port  construction  decision¬ 
making  process.  The  report’s  central  conclusion  is  “that  the  nation  needs  additional  capacity  to  handle  large 
vessels  and  that  such  a  capacity  should  exist  on  each  of  the  nation’s  coasts.”5  Importantly,  the  committee 
notes  that  this  conclusion  is  not  based  on  detailed  economic  analysis  nor  consensus  in  the  expert  community 
(a  review  of  existing  literature  “found  only  disagreement”).  Rather,  the  committee’s  belief  was  that  in  view 
of  an  uncertain  future  for  international  trade  and  transportation  and  a  long  lead  time  for  major  federal 
dredging  projects,  the  nation  would  be  best  served  by  commencing  dredging  projects  now  to  ensure 
adaptability  in  the  future.6 

Due  to  the  disagreement  amongst  the  experts  at  the  time,  a  comprehensive  forecast  of  the  specific  depths 
that  would  be  required  to  meet  the  expected  national  dredging  needs  was  not  included.  This  did  not  detract, 
however,  from  the  Marine  Board’s  conclusion  that  dredging  projects  must  be  commenced  sooner  rather  than 
later. 

This  argument  rings  true,  and  even  more  so  today.  Indeed,  one  could  argue  that  international  trade  is 
becoming  increasing  important  to  individual  nations.  Over  the  past  decade,  trade  (the  combined  value  of 
imports  and  exports)  has  swelled  from  17.7%  to  26.6%  of  inflation-adjusted  Gross  Domestic  Product  in 
the  U.S.  DRI’s  U.S.  Economic  Service  projects  that  this  share  could  top  50%  by  2020.  A  number  of 
landmark  events  in  the  past  decade  --  the  collapse  of  the  Soviet  Union  and  end  of  the  Cold  War,  the 
devaluation  of  the  dollar  in  1985,  the  implementation  of  the  Free  Trade  Agreement  with  Canada  in  1989 
and  the  North  American  Free  Trade  Agreement  in  1994,  the  new  General  Agreement  on  Tariffs  and  Trade 
in  1994  --  have  shown  the  growing  importance  of  international  trade.  In  addition  to  these  historical  events, 
expectations  of  explosive  growth  in  many  East  Asian  and  Latin  American  nations  indicate  that  it  is 
reasonable  to  assume  that  international  trade  will  triple  over  the  next  25  years.  If  this  is  the  case,  then  the 
recommendations  of  this  report  take  on  even  greater  urgency. 

The  report  moves  on  from  a  fairly  general  introduction  to  a  detailed  examination  of  specific  topics  such  as 
options  for  handling  larger  vessels;  funding  issues;  the  institutional  decision-making  process;  technical 
considerations  and  needs  to  be  met  in  dredging  U.S.  ports;  and  environmental  issues.  The  discussion  at 
times  becomes  technical.  Appendices  include  general  design  criteria  for  dredged  navigational  facilities;  a 
list  of  public  policies  and  legislation  pertinent  to  dredging;  and  a  list  of  commissioned  papers  and 
background  materials  used  in  the  study. 


5  Ibid.,  p.  2 

6  Ibid.,  p.  3 
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Dredging  for  Development 

Sponsor:  International  Association  of  Ports  and  Harbors,  Committee  on  Port  and  Ship  Safety, 
Environment,  and  Construction,  Dredging  Task  Force 
Publisher:  IAPH  (Tokyo) 

Date  of  Publication:  1991  (third  edition) 

Format:  Hard-copy  report,  60  pages 
Level  of  analysis:  International 

Subjects  covered:  Dredging  (construction  and  maintenance),  environment  (impediments  to  dredging  and 
beneficial  uses  of  dredged  material),  economics  and  finance,  technology 

Dredging  for  Development  is  a  layman’s  guide  to  the  subject  of  dredging,  intended  particularly  for 
government  officials  and  port  managers  from  developing  countries.  However,  because  the  publication  is 
written  in  non-technical  language  and  provides  a  broad  overview  with  moderate  detail,  it  is  also  useful  as 
an  introductory  tool  for  a  U.S.  policy-maker  unfamiliar  with  the  dredging  process. 

Topics  covered  include  the  nature,  importance,  and  objectives  of  dredging;  the  nature,  excavation; 
transport,  and  disposal  of  dredged  materials;  types  and  choice  of  dredging  equipment;  the  port  development 
process;  and  international  agreements  on  environmental  issues.  The  treatment  of  most  of  these  topics  is 
somewhat  cursory,  with  an  emphasis  on  the  logistical  and  technical  issues  involved  in  the  dredging  process. 
This  approach  stands  in  contrast  to  the  policy  focus  of  most  other  entries  in  the  bibliography. 

Appendices  include  a  section  on  typical  dredging  contract  provisions;  a  report  on  port  development 
activities  of  the  World  Bank;  a  listing  of  relevant  international  organizations  and  lending  institutions;  and 
a  bibliography. 


Environmental  Considerations  for  Port  and  Harbor  Developments 

Authors:  John  D.  Davis,  Scott  MacKnight,  IMO  Staff,  Others 

Sponsor:  World  Bank,  in  association  with  the  International  Maritime  Organization 

Publisher:  World  Bank  (Washington  D.C.):  Technical  Paper  Number  126,  Transport  and  the  Environment 

Series 

Date:  1990 

Format:  Hard-copy,  83  pages 
Level  of  analysis:  International 

Subjects  covered:  Environmental  (impediments  to  dredging,  beneficial  uses  of  dredged  material),  dredging 
(construction  and  maintenance),  policy  impact. 

Environmental  Considerations  for  Port  and  Harbor  Development  is  arguably  the  most  complete  treatment 
we  could  find  on  the  range  of  environmental  issues  involved  in  port-related  projects.  The  paper  is  aimed 
at  World  Bank  staff  and  the  staff  of  the  bank’s  borrowers  who  are  associated  with  lending  operations 
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involving  port  development,  but  is  useful  for  port  managers,  engineers,  and  government  officials.  The 
paper  is  cited  in  several  other  works  as  an  authoritative  source  of  environmental  information. 

Indeed,  the  most  useful  section  of  the  report  may  be  a  comprehensive  “check  list”  of  environmental  issues 
that  typically  need  to  be  considered  in  port  planning  projects,  accompanied  by  additional  information  and 
guidance  on  how  to  proceed  with  each  item.  A  listing  of  sources  is  particularly  useful.  Issues  covered 
include  the  impacts  of  dredging  and  dredged-material  disposal;  construction  of  piers,  breakwaters  and  other 
structures;  alteration  of  ship  traffic  patterns;  ship  discharges;  detection  and  clean-up  of  spills;  waterfront 
industry  discharges;  relocation  and  land  use  disputes;  air-borne  emissions;  hazardous  cargoes;  and  other 
related  topics.  The  discussion  can  be  technical  at  times. 

An  appendix  examines  the  “Environmentally  Sound  Disposal  of  Dredged  Materials,”  an  issue  the  World 
Bank’s  research  identified  as  of  critical  importance.  Without  careful  consideration  of  the  impact  of 
regulations  on  dredged-material  disposal,  the  authors  note,  ports  in  many  industrialized  nations  could  have 
trouble  maintaining  their  navigation  access.7  This  appendix  looks  at  quality  standards  for  dredged  materials, 
international  regulations  governing  the  environment,  the  effect  of  environmental  restrictions  on  dredging, 
and  disposal  options. 


Environmental  Regulatory  Process:  Does  It  Work?  Dredging  U.S.  Ports 

Sponsor:  National  Research  Council,  Transportation  Research  Board 

Date  of  Publication:  1994 

Format:  Hard-copy  report,  62  pages 

Level  of  analysis:  National,  Port-Specific 

Subjects  covered:  Environmental  dredging  impediments,  technological  changes,  policy  impacts,  dredging 
maintenance,  dredging  construction,  legislative 

This  study  summarizes  a  key  session  on  the  dredging  of  U.S.  ports  presented  at  the  Transportation  Research 
Board’s  (TRB)  73rd  Annual  Meeting  on  January  11,  1994.  The  session  was  sponsored  by  TRB’s 
Committee  on  Ports  and  Waterways  and  Committee  on  Environmental  Analysis  in  Transportation.  Four 
of  the  participants  represented  the  perspective  of  the  regulated  organization,  while  four  other  participants 
represented  the  regulator’s  perspective.  The  session  focused  on  the  institutional  gridlock  that  confronts 
dredging  projects. 

Although  dredging  harbors  and  shipping  lanes  is  a  relatively  simple  process  from  an  engineering  viewpoint, 
from  an  environmentalist  perspective  this  process  is  quite  complex.  Local,  state,  and  federal  governments 
regulate  the  dredging  process  with  various  policies  that  influence  the  local  level. 


7  Davis.  John  D.,  Scott  MacKnight,  International  Maritime  Organization  staff,  and  Others, 
Environmental  Considerations  in  Port  and  Harbor  Development,  World  Bank  Technical  Paper  Number 
126,  Transport  and  the  Environment  Series  (Washington  D.C.),  1990,  p.  51 
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Current  government  regulations  attempt  to  mutually  encourage  environmental  and  economic  benefits  of 
individual  dredging  projects.  Critics  argue,  however,  that  these  regulations  act  to  increase  the  barriers  to 
the  dredging  projects.  A  technological  lag  exists  between  detecting  and  resolving  environmental  problems, 
and  the  permitting  process  is  much  too  lengthy  and  complex. 

The  report  proceeds  to  recommend  more  focused  leadership  by  regulatory  agencies,  including  stricter 
deadlines  and  quicker  response  times.  Federal,  state,  and  local  governments,  as  well  as  individual  ports 
and  local  environmental  interest  groups  should  become  involved  in  reforming  the  regulatory  process  of 
dredging  ports. 


Port  Development  in  the  United  States 

Sponsor:  International  Association  of  Ports  and  Harbors 

Author:  John  M.  Pisani,  Director,  Office  of  Port  and  Intermodal  Development,  Maritime  Administration, 
U.S.  Department  of  Transportation 
Publisher:  IAPH  Foundation  (Tokyo) 

Date  of  Publication:  1989  (third  edition) 

Format:  Hard-copy  report,  49  pages 
Level  of  analysis:  National 

Subjects  covered:  Current  capacity,  forecast  of  capacity,  current  trade,  dredging  (construction  and 
maintenance),  environment  (impediments  to  dredging  and  beneficial  uses  of  dredged  material),  economics 
and  finance,  policy  impact,  technology 

Port  Development  in  the  United  States  is  an  issues  paper  prepared  by  John  M.  Pisani,  Director  of  the  Office 
of  Port  and  Intermodal  Development  at  the  Maritime  Administration,  for  the  annual  IAPH  conference  in 
1989.  As  such,  it  is  somewhat  of  an  unofficial  statement  of  MarAd’s  viewpoint  on  port  development.  The 
paper  is  intended  for  an  international  audience  with  a  limited  background  in  U.S.  port  policy. 

Pisani  sets  out  to  examine  the  current  status,  key  issues,  and  future  outlook  for  U.S.  ports,  including  ocean, 
Great  Lakes,  and  inland  waterways.  Topics  covered  include  current  port  capacity  and  trade;  current  and 
projected  funding  sources;  environmental,  safety,  and  security  issues.  Pisani’s  central  conclusion  is  that 
deepwater  ports  in  the  U.S.  enjoyed  relative  prosperity  at  the  end  of  the  1980s,  but  will  face  a  number  of 
challenges  through  the  end  of  the  century,  including: 

•  the  need  to  invest  in  modern  terminal  facilities  to  handle  larger  ships  and  decrease  vessel 
turnaround  time 

•  the  trend  toward  fewer  ports  of  call  and  a  concentration  of  activity  at  port  “load  centers” 

•  intermodal  access  issues,  including  the  need  to  modify  intermodal  terminal  facilities  for  double¬ 
stack  train  technology 


16 


The  National  Dredging  Needs  Study 
ofPorts  and  Harbors  -  Literature  Search 


•  the  development  of  new  computer  information  and  automation  systems 

•  the  need  to  contain  port  labor  costs 

•  and  the  need  to  optimize  capacity  utilization.8 
Focused  discussion  of  dredging  is  limited. 

The  publication  is  particularly  noteworthy  for  the  type  of  data  presented,  including:  the  distribution  of 
ports  by  region,  cargo  type,  and  terminal  type;  top  U.S.  ports  for  oceanborne  foreign  trade;  and  double¬ 
stack  rail  service.  Other  useful  features  include  a  summary  of  the  landmark  Water  Resources  Development 
Act  of  1986,  and  a  summary  of  U.S.  environmental  and  safety  laws  related  to  ports. 


A  Report  to  Congress  on  the  Status  of  the  Public  Ports  of  the  United  States 

Sponsor:  U.S.  Department  of  Transportation,  Maritime  Administration 

Date  of  Publication:  Annual 

Format:  Hard-copy;  length  varies  by  year 

Level  of  analysis:  National,  Regional,  Port-Specific 

Subjects  covered:  Current  capacity,  current  trade,  environment  (impediments  to  dredging,  beneficial  uses 
of  dredged  material),  dredging  (maintenance  and  construction),  technology,  economics  and  finance,  policy 
impact,  legislation 

Congress  has  ordered  the  Secretary  of  Transportation  to  submit  each  year  a  report  on  the  public  ports  of 
the  United  States,  examining  three  topics: 

•  economic  and  technological  development  of  the  ports 

•  extent  to  which  the  ports  contribute  to  the  national  welfare  and  security 

•  factors  that  may  impede  the  continued  development  of  the  ports9 

Prepared  annually  by  the  Maritime  Administration,  this  report  is  useful  as  the  official  DOT  statement  on 
ports  in  the  U.S.  MarAd’s  reports  to  Congress  certainly  do  not  break  any  new  ground,  but  are  useful  for 
providing  a  quick  summary  as  well  as  year-to-year  comparisons  of  the  performance  and  challenges  of  U.S. 
ports. 


8  Pisani,  John  M.,  Port  Development  in  the  United  States  ( Status ,  Issues,  and  Outlook),  The  IAPH 
Foundation  (Tokyo),  1989,  pp.  32-40. 

9  Title  49,  United  States  Code,  Section  308(c) 
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The  report  to  Congress  typically  is  divided  into  two  sections:  a  data-intensive  overview  of  current 
conditions  in  the  port  industry,  including  foreign  and  domestic  trade,  containerization,  historical  and 
projected  capital  expenditures,  and  summary  income  statements.  The  second  section  provides  a  broad  look 
at  major  issues  facing  ports,  including  financing,  environment,  permitting  and  dredged  material  disposal, 
intermodal  land  transportation  access,  and  land  use  conflicts.  Pertinent  federal  legislation  is  also  reviewed. 


Transportation  Statistics  Annual  Report 

Authors:  Rolf  R.  Schmitt,  Editor-in-Chief 

Sponsor:  U.S.  Department  of  Transportation,  Bureau  of  Transportation  Statistics 
Date:  Annual  (1994  is  most  recent) 

Format:  Hard-copy,  205  pages 

Level  of  analysis:  National,  regional,  port-specific. 

Subjects  covered:  Current  capacity,  environment,  policy  impact,  other. 

The  Transportation  Statistics  Annual  Report  is  the  keystone  publication  of  the  U.S.  Department  of 
Transportation’s  Bureau  of  Transportation  Statistics  (BTS).  As  such,  this  report  serves  as  a  useful  reference 
on  the  current  state  of  not  only  the  transportation  sector,  but  also  the  statistics  that  describe  and  evaluate 
it.  In  the  views  of  the  authors,  the  state  of  both  transportation  and  transportation  statistics  is  cloudy. 

The  transportation  system  portrayed  in  this  work  is  one  in  which  passenger  travel  and  freight  movements 
continue  to  increase,  while  the  size  and  capacity  of  the  infrastructure  on  which  these  movements  take  place 
have  not  expanded  significantly.  Innovations  such  as  intermodal  networks,  parcel  express  delivery,  and 
just-in-time  inventory  management  have  contributed  to  major  gains  in  freight  transportation  service,  while 
at  the  same  time  passenger  service  is  deteriorating  due  to  increasing  congestion  on  interstate  highways  and 
a  shift  to  hub-and-spoke  air  travel  systems.10  A  better  understanding  of  the  transportation  system,  the 
authors  argue,  will  require  better  coverage  and  increased  quality  of  existing  data,  as  well  as  the  design  of 
new  indicators. 

The  report  is  organized  by  topic  rather  than  mode,  with  chapters  on  the  role  of  transportation  in  the 
economy;  an  inventory  of  the  existing  transportation  network;  current  usage  levels  and  performance 
indicators;  costs;  safety;  environmental  impact;  and  similar  topics.  Concluding  chapters  make 
recommendations  for  new  or  improved  data  sources,  and  the  BTS’  future  agenda.  An  appendix  outlines 
current  transportation  data  programs. 

Water  (and  air)  transportation  tends  to  be  downplayed  in  favor  of  surface  modes,  but  the  report  provides 
some  useful  observations  on  how  ports  and  waterways  tie  into  the  overall  transportation  network.  The 
report  is  impressive  in  its  breadth  of  discussion  and  data,  yet  is  extremely  readable. 


10  Schmitt,  Rolf  R. ,  Editor-in-Chief,  Transportation  Statistics  Annual  Report,  U.S.  Department  of 
Transportation,  Bureau  of  Transportation  Statistics  (Washington  D.C.),  1994,  p.  ii. 
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Urban  Ports  and  Harbor  Management 

Editor:  Marc  J.  Hershman 
Publisher:  Taylor  &  Francis  (New  York) 

Date  of  Publication:  1988 

Format:  Textbook,  354  pages 

Level  of  analysis:  National,  Port-Specific 

Subjects  covered:  Current  capacity,  environment  (impediments  to  dredging),  technology,  economics  and 
finance,  policy  impact,  legislation 

Urban  Ports  and  Harbor  Management  is  a  comprehensive  textbook  examining  the  evolving  role  of  the 
public  port  agency  in  managing  the  natural  resources  of  urban  harbors  at  a  time  of  conflicting  demands  over 
use  and  policy.  Often-cited,  the  book  likely  is  a  vital  manual  for  port  authority  managers.  For  study  of 
the  dredging  issue,  it  is  useful  through  both  its  individual  chapters  on  relevant  topics  such  as  federal  port 
policy  and  environmental  mitigation,  as  well  as  the  broad  context  it  provides  in  viewing  the  port  not  only 
as  a  transportation  node,  but  also  a  “maritime  cultural  resource.”11  Urban  Ports  and  Harbor  Management 
is  a  highly  readable  publication,  noteworthy  for  its  broad-brush  approach,  its  mix  of  perspectives,  and  its 
frequent  use  of  case  studies. 

The  central  theme  of  the  book  is  the  idea  that  ports  and  harbors  are  critical  resources  from  a  variety  of 
perspectives  (transportation,  economic  development,  environment,  recreation),  but  that  conflicts  over  use 
and  tangled  regulatory  powers  have  prevented  concerted  planning  and  necessary  investment  programs. 
Because  of  its  governmental  powers  and  land  and  financial  resources,  the  public  port  agency,  Hershman 
argues,  is  in  a  unique  position  to  lead  the  development  of  a  collective  vision  for  harbor  management. 

Individual  chapters  in  the  book  are  written  by  experts  from  a  wide  spectrum  of  fields.  Chapters  of 
particular  interest  include: 

•  a  discussion  of  the  physical  characteristics  of  harbors,  including  explanation  of  a  number  of 
technical  terms; 

•  a  review  of  federal  port  policy,  including  the  role  of  key  agencies,  with  the  conclusion  that  the 
federal  government  needs  to  establish  a  focal  point  for  attention  to  port  development  issues12; 


11  Hershman,  Marc  J.,  editor,  Urban  Ports  and  Harbor  Management:  Responding  to  Change  along 
U.S.  Waterfronts,  Taylor  and  Francis  (New  York),  1988,  p.  vii. 

12  Ibid.,  p.  1 18 
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•  an  analysis  of  the  impact  of  containerization  on  port  competition,  facility  needs,  and  intermodal 
access,  arguing  that  containerized  general  cargo  shipping  is  the  most  far-reaching  technological 
development  facing  shippers  and  ports  in  the  past  30  years13; 

•  and  an  examination  of  the  role  of  the  port  in  environmental  mitigation,  often  related  to  dredging 
projects,  with  the  argument  that  ports  should  take  a  pro-active  role  in  resource  assessment  and 
mitigation  to  reduce  permit  delays  and  uncertainty  in  the  planning  process14. 

Other  chapters  explore  the  historical  development  of  ports;  the  role  of  the  port  in  fostering  economic 
development,  particularly  in  non-cargo  areas;  the  status  of  the  modern  fishport;  the  role  of  small-boat 
marinas;  trends  in  waterfront  revitalization;  a  study  of  port  organization  plans  and  methods  of  ensuring 
accountability;  and  an  interview  with  Professor  Thomas  J.  Dowd  of  the  Institute  for  Marine  Studies  at  the 
University  of  Washington  on  port  finances.  A  glossary  provides  definitions  of  key  words. 


Vessel  and  Port  Technologies  at  the  Turn  of  the  Century 

Authors:  Mark  L.  Chadwin,  Wayne  K  Talley 
Source:  Old  Dominion  University 

Sponsor:  Transportation  Research  Board  (Washington,  D.C.) 

Date  of  Publication:  1992 
Format:  Article,  24  pages 
Level  of  analysis:  International 

Subjects  covered:  Technology,  current  capacity,  forecast  of  capacity. 

Although  it  only  briefly  touches  the  dredging  issue,  Vessel  and  Port  Technologies  at  the  Turn  of  the  Century 
is  noteworthy  as  a  concise  description  of  expected  technological  developments  over  the  next  decade  that  will 
shape  the  operating  environment  for  deep-water  ports.  The  paper  was  researched  by  two  authors  from  Old 
Dominion  University  for  the  Transportation  Research  Board. 

The  authors  take  the  middle-of-the-road  approach  that  most  changes  in  the  design  and  operation  of  vessels 
and  ports  through  the  start  of  the  21st  century  will  be  evolutionary,  not  revolutionary.  This  approach  stems 
from  two  reasons:  first,  shipping  is  an  increasingly  mature  industry;  and  second,  the  authors  envision  no 
major  technological  breakthroughs  or  economic  shifts  (i.e.,  a  dramatic  increase  in  energy  prices)  in  this  next 
decade.  Instead,  the  next  decade  is  likely  to  be  characterized  by  “the  widening  application  of  existing 
patterns  and  the  more  complete  exploitation  of  technologies  already  exploited.”15 

Among  the  major  changes  expected  by  the  authors: 

•  Containerization  of  cargoes  will  grow  throughout  the  1990s,  but  at  a  slower  rate  than  in  the  past. 


13  Ibid.,  p.  125 

14  Ibid.,  p.  256 

15  Chadwin,  Mark  L.  and  Wayne  K.  Talley,  Old  Dominion  University,  Vessel  and  Port 
Technologies  at  the  Turn  of  the  Century,  Transportation  Research  Board  (Washington  D.C.),  January 
1992,  p.  2 
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•  Excess  capacity  will  plague  the  shipping  industry  at  least  through  the  mid  1990s,  although  the  long¬ 
term  supply-demand  balance  is  unclear. 

•  Gearless  cellular  vessels  will  dominate  the  major  routes,  but  roll-on,  roll-off  and  other  vessel  types 
will  remain  in  operation  due  to  their  flexibility  and  military  applications 

•  Radical  new  designs  are  unlikely,  but  greater  use  of  hydrofoils  or  hovercraft  to  transport  priority 
containers  on  shorter  routes  is  possible. 

•  Ocean  carriers  will  continue  to  consolidate  and  cut  costs,  while  also  pursuing  product 
differentiation. 

•  Competition  will  increase  between  ports,  with  certain  ports  emerging  as  “winners”  by  becoming 
load-centers  for  major  carriers,  while  other  ports  are  relegated  to  feeder  port  status.16 

In  terms  of  dredging,  perhaps  the  key  trend  identified  in  the  report  is  that  container  ships  are  expected  to 
grow  larger  as  common  perceptions  about  geographic,  commercial,  and  technological  limits  disappear.  In 
the  1980s,  the  authors  point  out,  the  physical  limits  of  the  Panama  Canal  were  seen  as  the  upward  bound 
on  container  ship  size.  However,  the  rapid  growth  in  trans-Pacific  trade,  along  with  the  rise  of  double-stack 
trains  and  other  intermodal  services  that  permit  “landbridging”  across  the  United  States,  has  eliminated  this 
barrier.  Similarly,  the  focus  of  container  activity  at  a  handful  of  load  centers  (Singapore,  Rotterdam,  Los 
Angeles-Long  Beach)  has  made  building  larger  container  ships  cost-effective.  Container  ships  have 
economies  of  scale  while  at  sea,  but  diseconomies  of  scale  while  in  port.  Hence,  “jumbo”  container  ships 
with  capacity  of  5,000-6,000  TEUs  are  likely  by  the  end  of  the  decade.17 

The  implication  of  this  scenario  is  that  major  deep-water  ports  will  need  to  remain  committed  to 
maintenance  dredging  and  channel-deepening  projects  to  accommodate  these  larger  ships  and  remain 
competitive.  However,  container  activity  should  continue  to  focus  on  a  handful  of  load  center  ports  (such 
as  L. A. -Long  Beach),  with  barge  service  or  overland  service  to  feeder  port  cities.  Understanding  which 
ports  are  likely  to  achieve  and  maintain  this  load  center  status  will  help  the  Corps  and  other  planning 
agencies  allocate  scarce  dollars  for  dredging  projects.  Feeder  ports  may  not  require  any  deepening  projects 
since  they  would  not  receive  the  larger  ships.  Moreover,  if  usage  of  hydrofoils  and  hovercraft  grows  to 
the  levels  expected,  channel  or  berth  depth  could  become  a  less  significant  issue  for  many  small  to  medium 
sized  ports.  Indeed,  while  the  authors  expect  ports  to  complete  the  current  “bubble”  of  investment  projects, 
they  note  that  --  in  the  absence  of  radical  changes  in  ship  design  --  port  investment  will  shift  toward  rapidly 
industrializing  nations  in  Asia,  the  Pacific,  Eastern  Europe,  and  Latin  America.18 


16  Chadwin,  and  Talley,  p.  1 

17  Chadwin  and  Talley,  p.  4-5 

18  Chadwin  and  Talley,  p.  13 
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and  Intermodal  A  Report  to  the  Congress  on  the  Maritime  port  development.  Sections  on  ocean,  Great 

5 1  Development  Public  Ports  of  the  United  States  Administration _ Washington,  DC  202-366-4357 _ annual  Y _ National,  Regional  Lakes,  and  inland  waterway/riverports. 

Responding  to  Changes  in  Sea  National  Research 
Level:  Engineering  Council,  Marine 
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80  Center,  Inc.  Foreign  Forts _ Analysis  Center,  Inc,  t L _ 9U4-Z85-0U99 _ 19V4  Y _ Port- specific _ deptn,  ancnorage,  tide,  ana  turning  area. 

Transportation  Database  and  executive  summary  of 

Research  and  Transportation  navigation  reports  for  deep  draft  coastal  ports 

Analysis  Research  and  Ponte  Vedra  Beach,  generated  or  resulting  from  the  Water 

8 1  Center,  Inc.  Review  of  Deep  Draft  Studies  Analysis  Center,  Inc.  FL _ 904-285-6099 _ 1994  Y _ Port-Specific _ Resources  Development  Act. _ 
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